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CHAPTER 6

ABSTRACT

OBJECTIVE: What is the treatment success rate of systemic methotrexate (MTX) compared 
with expectant management in women with an ectopic pregnancy or a pregnancy of 
unknown location (PUL) with low and plateauing serum hCG concentrations? 
SUMMARY ANSWER: In women with an ectopic pregnancy or a PUL and low and plateauing 
serum hCG concentrations, expectant management is an alternative to medical treatment 
with single-dose systemic MTX. 
 
WHAT IS KNOWN AND WHAT THIS PAPER ADDS: MTX is often used in asymptomatic 
women with an ectopic pregnancy or a PUL with low and plateauing serum hCG concen-
trations. These pregnancies may be self-limiting and watchful waiting is suggested as an 
alternative, but evidence from RCTs is lacking. The results of this RCT show that expectant 
management is an alternative to treatment with systemic MTX in a single-dose regimen in 
these women.
 
METHODS: A multicentre RCT women were assigned to systemic MTX (single dose) 
treatment or expectant management, using a web-based randomisation program, block 
randomisation with stratification for hospital and serum hCG concentration (<1,000 versus 
1,000-2,000 IU/L). The primary outcome measure was an uneventful decline of serum hCG 
to an undetectable level (<2 IU/L) by the initial intervention strategy. Secondary outcome 
measures included additional treatment, side effects and serum hCG clearance time. From 
April 2007 to January 2012, we performed a multicentre study in The Netherlands. All 
haemodynamically stable women >18 years old with both an ectopic pregnancy visible on 
transvaginal sonography and a plateauing serum hCG concentration <1,500 IU/L or with a 
PUL and a plateauing serum hCG concentration <2,000 IU/L were eligible for the trial.
 
RESULTS: We included 73 women of whom 41 were allocated to single-dose MTX and 32 
to expectant management. There was no difference in primary treatment success rate of 
single-dose MTX versus expectant management, 31/41 (76%) and 19/32 (59%), respectively 
[relative risk (RR) 1.3 95% confidence interval (CI): 0.9-1.8]. In nine women (22%), additional 
MTX injections were needed, compared with nine women (28%) in whom systemic MTX 
was administered after initial expectant management (RR 0.8; 95% CI: 0.4-1.7). One woman 
(2%) from the MTX group underwent surgery compared with four women (13%) in the 
expectant management group (RR 0.2; 95% CI: 0.02-1.7), all after experiencing abdominal 
pain within the first week of follow-up. In the MTX group, nine women reported side effects 
versus none in the expectant management group. No serious adverse events were reported. 
Single-dose systemic MTX does not have a larger treatment effect compared with expectant 
management in women with an ectopic pregnancy or a PUL and low and plateauing 
serum hCG concentrations. Sixty percent of women after expectant management had an 
uneventful clinical course with steadily declining serum hCG levels without any intervention, 
which means that MTX, a potentially harmful drug, can be withheld in these women.
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BACKGROUND

The incidence of ectopic pregnancy is ~1-2% of all pregnancies (1, 2). Improvement in non-
invasive diagnostic methods, such as sensitive pregnancy tests in urine and serum and high-
resolution transvaginal sonography, has enabled early diagnosis of ectopic pregnancy (3-5). 
As a consequence, the clinical presentation of ectopic pregnancy has changed from a life-
threatening disease, necessitating emergency surgery, to a benign condition in frequently 
asymptomatic women for whom non-surgical treatment options are available. 
Asymptomatic women presenting with suspected ectopic pregnancy and low serum hCG 
concentrations can be managed expectantly with monitoring of serum hCG and transvaginal 
sonography to assess pregnancy outcome. At initial presentation, the ectopic pregnancy 
may be suspected on transvaginal sonography by an ectopic ring or mass and/or free fluid. 
If these sonographic findings are absent, a tentative diagnosis of pregnancy of unknown 
location (PUL) is made. In time, the outcome of PUL will become clear, which may be an intra-
uterine pregnancy, an ectopic pregnancy, a failing PUL with an uneventful serum hCG decline 
to undetectable levels or a persisting PUL with plateauing serum hCG concentrations (6). 
Women with a visible ectopic pregnancy and low and plateauing serum hCG concentrations 
or a persisting PUL have thus far been offered medical treatment with methotrexate (MTX) 
(7). However, it may be that early ectopic pregnancies follow the natural course of a self-
limiting process, resulting in tubal abortion or reabsorption. In several cohort studies, 
watchful waiting has been suggested as a safe alternative to treatment in this selected group 
of women with ectopic pregnancies (8-10), but evidence from randomised studies is lacking. 
The objective of this RCT was to assess whether expectant management is an alternative to 
treatment with systemic MTX in a single-dose regimen in women with an ectopic pregnancy 
or a PUL and low and plateauing serum hCG concentrations. 

MATERIALS AND METHODS

Study population

From April 2007 to January 2012, we performed a multicentre study in one academic 
hospital, eight teaching hospitals and two non-teaching hospitals in The Netherlands. All 
haemodynamic stable women either with an ectopic pregnancy visible on transvaginal 
sonography (an ectopic ring or an ectopic mass and/or fluid in the pouch of Douglas) and a 
plateauing serum hCG concentration <1,500 IU/L or with a PUL and a plateauing serum hCG 
concentration <2,000 IU/L (persisting PUL) were eligible for the trial. The difference in serum 
hCG cut-off levels for these two entities was based on the Dutch national guideline Tubal 
Ectopic Pregnancy, Diagnosis and Treatment (11). A plateauing serum hCG was defined 
as a <50% hCG increase or decrease between Day 0 (first clinical suspicion of an ectopic 
pregnancy) and Day 4. Women with a viable ectopic pregnancy, signs of tubal rupture and/
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or active intra-abdominal bleeding, a contraindication for MTX (e.g. abnormalities in liver 
or renal function or at the time of a full blood count) or <18 years of age were not eligible. 

Ethical approval

Approval for this study was obtained from the Medical Ethical Committee of the Academic 
Medical Centre and from the Central Committee on Research involving Human Subjects 
(CCMO), The Netherlands. The trial was registered as an International Standard Randomised 
Clinical Trial (METEX study ISRCTN 48210491, Eudract number: 2006-003003-39). The local 
board of each participating hospital approved the study. In women fulfilling the inclusion 
criteria, written informed consent was obtained before randomisation. 

Study design and treatment

Consenting women were randomly assigned to systemic MTX treatment or expectant 
management, using a web-based randomisation program, block randomisation with a 
block size of 4 and stratification for hospital and serum hCG concentration (<1,000 versus 
1,000-2,000 IU/L). Women allocated MTX received a single MTX injection, 1 mg/kg body 
weight i.m. with a maximum of 100 mg, within 24h of randomisation. Women allocated to 
expectant management did not receive any specific treatment. 
Both treatment and follow-up were carried out in an outpatient setting. All Rhesus-negative 
women received 375 IE anti-D i.m. All the women received instructions to contact the 
clinic in case of clinical symptoms related to tubal rupture. They were advised to refrain 
from sexual intercourse until serum hCG was undetectable. Those receiving MTX were 
informed about the possible side effects and the interactions with alcohol, non-steroidal 
anti-inflammatory drugs, aspirin and antibiotics, and received advice on fluid intake, buccal 
hygiene and exposure to sunlight. They were advised to use adequate contraception during 
a period of 3 months after the last injection of MTX (12).
In both groups of women, weekly serum hCG measurements (expressed in IU/L) were 
performed until hCG was no longer detectable. Seven days after a MTX injection, liver and 
renal functions were checked and a full blood count was carried out. In both groups, serum 
progesterone (expressed in nmol/l) was measured on Day 1 and Day 7.
In women treated with systemic MTX, repeated doses of MTX were given if the serum hCG 
concentration failed to fall by at least 15% in the weekly follow-up, with a maximum of 
three additional injections (13, 14). If more than four MTX injections in total were required, 
surgical treatment was indicated. 
In women allocated to expectant management, treatment with systemic MTX (single dose 
1 mg/kg i.m.) was administered whenever at any of the weekly follow-up visits the serum 
hCG concentration had risen compared with the prior value. Expectant management 
was continued if the serum hCG concentration fell by >15% of the prior value. In case of 
a persistent plateauing serum hCG concentration, defined as <15% fall or <15% rise, the 
serum hCG concentration was reassessed after 48h to ensure that it was not increasing. If 
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it did increase by >15%, treatment with systemic MTX was administered with a maximum 
of four injections. In case more than four MTX injections were required, surgical treatment 
was indicated. 
Whenever haemodynamic instability and/or clinical signs of tubal rupture (i.e. increasing 
abdominal pain in combination with a falling haemoglobin level and signs of intra-abdominal 
haemorrhage on transvaginal sonography) occurred, surgical intervention was carried out. 

Outcome measures

The primary outcome was an uneventful decline of serum hCG to an undetectable level (< 
2 IU/L) by the initial intervention strategy. Secondary outcomes included additional MTX 
injections, surgical procedures, treatment complications (i.e. haemorrhage, severe allergic 
reaction to MTX), mild-to-moderate side effects of MTX treatment (i.e. nausea, diarrhoea, 
vomiting, buccositis and conjunctivitis), clinical symptoms and serum hCG clearance time. 

Statistical analysis

We assumed an uneventful decline in serum hCG of 90% in the MTX group and accepted 
a treatment success rate of 60% in the expectant management group (3, 4, 15, 16). We 
needed to enrol 72 women for a power of 80% at a significance level of 5% in a superiority 
design, two-sided test, two-group Fisher’s exact test of equal proportions. 
Data analysis was performed according to the intention-to-treat principle. Differences in 
dichotomous outcomes between the two study groups were analysed with the chi-square 
test, or Fisher’s exact test when the expected frequencies fell below five. A t-test was used 
to compare continuous outcomes. The primary and secondary outcomes were compared 
by calculating relative risks (RRs) and their 95% confidence intervals (CIs). Per protocol 
analysis was performed for the primary outcome and expressed as RR. The log-rank test 
was used to test differences between the Kaplan-Meier curves for statistical significance. For 
analysis, the Statistical Package for the Social Sciences version 16.0 was utilized. Statistical 
significance was set at P < 0.05. 

Role of the funding source

The funder of the study had no role in the study design, data collection, data analysis, data 
interpretation, writing of the report or in the decision to submit the article for publication. 
The researchers are all independent of the funder. All the authors had full access to the 
data (including statistical reports and tables) in the study and can take responsibility for the 
integrity of the data and the accuracy of the data analysis. 



114

CHAPTER 6

Figure 2. Kaplan-Meier curves for 
time to hCG clearance in women 
after treatment with a single-dose 
methotrexate (1 mg/kg) or  
expectant management.

RESULTS

We included 73 women of whom 41 were allocated single-dose systemic MTX and 32 
expectant management (Figure 1). Two women declined systemic MTX treatment after 
randomisation and opted for expectant management. The baseline characteristics of the 
participants are summarised in Table 1, which were comparable in the two groups. The 
mean age at randomisation was 33 years (SD 6 years) in both groups. 

73 pa�ents
randomised

41 allocated to
MTX

39 women treated
with MTX

29 successful
management

2 successful
management

19 successful
management

9 start MTX 4 surgical
interven�on

9 second dose
MTX

2 women declined
MTX a�er

randomisa�on

32 women 
expectantly

32 allocated to
expectant 

management

1 surgical
interven�on

Figure 1. Flow chart of randomised trial of MTX versus expectant management in women with an 
ectopic pregnancy or a PUL and low serum hCG concentrations. 
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Thirty-one women (76%) allocated single-dose systemic MTX and 19 women (59%) allocated 
expectant management had an uneventful decline of serum hCG to an undetectable level by 
the initial treatment (RR 1.3; 95% CI: 0.9-1.8) (Table 2). 
In nine women (22%), additional MTX injections were needed after initial medical 
treatment, and in nine women (28%) systemic MTX was administered after initial expectant 
management (RR 0.8; 95% CI: 0.4-1.7). In the MTX group, one woman (2%) underwent 
surgery compared with four women (13%) in the expectant management group (RR 0.2; 
95% CI: 0.02-1.7), all having experienced abdominal pain within the first week of follow-up. 
At surgery, there were neither tubal ruptures nor severe blood loss. In these five women, a 
primary laparoscopic salpingectomy was performed. Five women were admitted for clinical 
observation of abdominal pain, two in the MTX group and three in the expectant group, of 
whom two had started MTX treatment (RR 0.5; 95% CI: 0.1-2.9). Women in the expectant 

Table 1. Patient characteristics

Single dose MTX

n=41

Expectant management

n=32

Mean maternal age in years ± SD 32.9 ± 5.7 33.1 ± 5.6

Primi gravid (%) 12 (29) 13 (41)

Parity ± SD 0.7 ± 0.9 0.5 ± 0.8

Previous miscarriage ± SD 0.5 ± 1.3 0.6 ± 1.0

Mean gestational age in weeks ± SD 6.7 ± 2.0 7.7 ± 2.6

Index Pregnancy by
-natural conception
-IVF/ICSI
-IUI
-ovulation induction

 
37
3
1
0

 
27
4
0
1

Risk factors EP (%)

Previous EP 1 5 (13) 2 (6) 

Chlamydia 2 2 (6) 2 (7)

Tubal pathology 3 6 (15) 1 (3) 

Pregnant with IUD 1 (2) 0

Features index pregnancy

Clinical symptoms (%)
-vaginal blood loss
-abdominal pain 4 

 
32 (78) 
27 (69) 

 
28 (88) 
19 (59) 

Median serum hCG (IU/L) at randomisation ± SD 535 ± 500 708 ± 376

Median serum progesterone (nmol/l) at randomisation ± SD 8 ± 21 10 ± 37

Ultrasound findings at randomisation
-Ectopic mass 
-PUL (no free fluid or ectopic mass) 

 
8
33

 
7
25

MTX methotrexate; SD standard deviation; EP ectopic pregnancy; IUD intrauterine device; PUL pregnancy of unknown location; 
Exp expectant management 
1missing value MTX=1/Exp=none; 2missing values MTX=7/exp=5; 3missing value MTX=1/exp=none; 4missing values MTX=2/
exp=none
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management group reported clinical symptoms of vaginal blood loss more often than 
women in the MTX group. No serious complications were reported. 
Nine women in the MTX group reported side effects versus three in the expectant group. 
These side effects were mild and there was no reason to discontinue treatment of additional 
doses of MTX if necessary according to the protocol. In women treated with MTX, laboratory 
results showed a minor rise in the alanine transaminase value in seven women, with a 
maximum value of 56 U/L. Full blood counts, other liver functions and renal function were 
all within the normal range in the MTX group. 
We performed a per protocol analysis including 39 women treated with single-dose systemic 
MTX and 34 women with expectant management, which showed that 29 in the MTX group 
and 21 in the expectant group had an uneventful decline of serum hCG to an undetectable 
level by the initial treatment (RR 1.2; 95% CI: 0.9-1.7). These results did not differ from those 
of the intention-to-treat analysis. 
The Kaplan-Meier curve for serum hCG clearance is shown in Figure 2. The median serum 
hCG clearance time was 34 (range: 27-40) days in the MTX group and 38 (range: 28-48) days 
in the expectant management group, which was not significantly different (log-rank test,  
P = 0.5).

Table 2. Primary and secondary outcomes of women with ectopic pregnancy or pregnancy of 
unknown location and low serum hCG concentrations in a randomised trial of methotrexate versus 
expectant management

Single dose MTX

n = 41 (%)

Expectant 

management

n = 32 (%)

RR (95%CI)

Primary outcome

Uneventful decline in hCG by initial treatment 31 (76) 19 (59) 1.3 (0.9-1.8)

Secondary outcomes

Additional/start systemic MTX 9 (22) 9 (28) 0.8 (0.4-1.7)

Surgical intervention
- salpingectomy 1 (2)

 
4 (13)

 
0.2 (0.02-1.7)

Admission for observation only 2 (5) 3 (9) 0.5 (0.1-2.9)

Clinical symptoms at follow up one week
-abdominal pain1

-vaginal blood loss2

11 (35)
8   (44)

14 (58)
18 (90)

0.6 (0.3 -1.1)
0.5 (0.3-0.9)

Side effects systemic MTX3

nausea 9 (30) 3 (20) 1.5 (0.5-4.6)

vomiting 5 (16) 0

diarrhoea 3 (10) 0

bucositis 2 (7) 0

conjunctivitis 4 (13) 0

photosensitivity 2 (7) 0

CI confidence interval; RR relative risk
1missing values MTX n=10/Exp n=8 2missing values MTX n=23/Exp n=12 3missing values MTX n=10/ Exp n=17



117

METHOTREXATE OR EXPECTANT MANAGEMENT IN WOMEN WITH ECTOPIC PREGNANCY

6

DISCUSSION
In this RCT, we found that in women with an ectopic pregnancy or a PUL and low and 
plateauing serum hCG concentrations, expectant management is an alternative to single-
dose systemic MTX. 
Our sample size calculation was based on a superiority design. Treatment success rate of 
single-dose systemic MTX was set at 90% on the basis of the data from the literature, while 
treatment success rate of expectant management was set at 60% (3, 4, 15, 16). We accepted 
a difference of 30% between both groups in view of the possible side effects of MTX, as well 
as the advice to refrain from a next pregnancy for at least 3 months after MTX treatment 
(12). Therefore, in our opinion, the benefit of treatment with MTX should be large enough 
to overcome these negative effects. Although our results show that single-dose systemic 
MTX treatment does not lead to a convincing difference in the treatment success rate, more 
evidence is needed to state that expectant management is as successful as systemic MTX 
treatment. This evidence can be obtained only by a non-inferiority trial or a superiority trial 
with a smaller difference between the study groups. 
The unequal number of women in the study groups (MTX 41, expectant 32) was the result 
of the block randomisation with stratification for hospital and serum hCG, the large number 
of participating hospitals and the small number of included women in total. The original 
power calculation was based on a power of 80% in which case 36 women in each group 
had to be included (two-sided test). With this uneven distribution, the power of this trial is 
actually 78%. 
The recruitment of women was slow; 11 hospitals had recruited 73 women over a period of 
5 years. Five centres recruited the main proportion of the women (n = 63) and the other six 
centres each included only one or two women. We have no complete information on the 
total number of eligible women during the study period. The principal investigator did keep 
a register of the consultations by local coordinators about eligibility or the randomisation 
procedure. From this register we have information on the non-randomised women. 
Informed consent was not given by 59 women, 23 women preferred treatment with MTX, 
14 women preferred expectant treatment (against medical advice as MTX was first-line 
treatment) and in 22 women the exact reason for withholding consent was unknown. We 
know that 32 women were missed for inclusion in the trial, most of them because the 
serum hCG follow-up was already performed during a period longer than 4 days; therefore, 
expectant management as defined by the study protocol had already been installed. We 
may conclude that there were some recruitment and screening difficulties. The fact is that 
plateauing serum hCG in women with an ectopic pregnancy or a PUL is not a very common 
condition. Clinicians were not confronted with these women on a daily basis, and therefore, 
the inclusion criteria were sometimes mistaken and the counselling may not have been 
completely uniform. However, we do not foresee any problems in the generalisability of 
the primary outcome because of the objective outcome measure of serum hCG and the 
strict criteria for interventions based on serum hCG values. Furthermore, it is known that 
participation in RCTs is associated with outcomes similar to those of receiving the same 
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treatment outside RCTs (17).
A limitation of our study is that it was an open, not a placebo-controlled, RCT. Nevertheless, 
introduction of bias was probably limited by the strict definition of criteria to be fulfilled for 
treatment with MTX.
The primary outcome in this study was an uneventful decline of serum hCG. An uneventful 
decline was defined as a serum hCG decline without additional treatment, including 
(emergency) surgery. This outcome measure does include a component of safety but 
because side effects of MTX and treatment complications were secondary outcomes, the 
complete aspect of safety of both treatments may be underpowered in this study. Owing to 
the unblinded design of this trial, there is a potential for bias concerning the side effects of 
MTX treatment.
Most surgical interventions were performed in the expectant management group and 
abdominal pain was the sole indication for surgical intervention in all women. None of these 
women eventually had tubal rupture at surgery. It is possible that the treating gynaecologists 
were inclined to perform surgery more readily in women allocated to expectant management 
out of fear for tubal rupture.
We should realise that the clinical problem that we dealt with in this study, i.e. women 
with an early ectopic pregnancy and plateauing serum hCG concentrations, may well be an 
artefact resulting from our sensitive diagnostic methods. Until the 1990s, ectopic pregnancy 
was a clinical presentation, in which women sometimes underwent unnecessary laparotomy 
or presented with hemodynamic shock owing to false-positive and false-negative diagnoses. 
This problem has been solved by the introduction of sensitive serum hCG assays and 
transvaginal sonography. However, these diagnostic tools have ‘created’ a new category of 
ectopic pregnancies: asymptomatic women with pregnancies that would previously have 
resolved unnoticed by the clinician. MTX has been applied in these women in the absence 
of proper trials. The present trial indicates that in most of these women intervention is not 
needed at all.
The Royal College Of Obstetricians and Gynaecologists guideline advises an active intervention 
if serum hCG levels rise above 1,000 IU/L or if levels start to plateau in women with a PUL 
with minimal or no symptoms and an initial upper level of serum hCG of 1,000-1,500 IU/L, 
but the type of intervention is not specified (2). The American College of Obstetricians 
and Gynaecologists guideline indicates medical treatment with MTX for women with a 
confirmed or a high clinical suspicion of ectopic pregnancy who are haemodynamically 
stable with an unruptured mass. Expectant management is advised in women with low 
serum hCG concentrations who are willing to accept the potential risks of tubal rupture 
and haemorrhage; they should be asymptomatic and have objective evidence of resolution, 
generally manifested by decreasing serum hCG concentrations (18). 
Our study did not have enough power to allow any analysis of possible predictors of treatment 
failure. Some cohort studies support the association of treatment outcome and serum 
hCG ratio and serum progesterone cut-off levels, but mostly focused on the prediction of 
spontaneous decline of serum hCG (failing PUL) (10,19-21). Cut-offs found for the prediction 
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of treatment success are a serum hCG ratio of <0.8 and a serum progesterone level of <10 
nmol/L. These studies do not describe the treatment approach in women with rising serum 
hCG and/or serum progesterone >10 nmol/L. On the basis of the results of our study, we 
propose weekly serum hCG follow-up for the detection of persistent trophoblast and strict 
instructions on clinical symptoms in women with an ectopic pregnancy or persisting PUL and 
low serum hCG concentrations. 
Two trials, comparable with our study, are currently ongoing in the UK and Australia  
(22, 23). These placebo-controlled trials have the same objective, inclusion criteria and 
outcome measures. The only difference is that in the UK trial surgical intervention is 
performed in both study groups if inadequately declining serum hCG concentrations 
occur 1 week after follow-up. In the near future, meta-analysis of the results of both trials 
may provide guidance on the present management dilemmas in women with an ectopic 
pregnancy or a PUL with low and plateauing serum hCG concentrations. 
Single-dose systemic MTX did not have a larger treatment effect compared with expectant 
management in women with an ectopic pregnancy or a PUL and low and plateauing 
serum hCG concentrations. Sixty percent of women after expectant management had an 
uneventful clinical course with steadily declining serum hCG levels without any intervention, 
which means that MTX, a potentially harmful drug, can be withheld in these women. 
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